Ketamine inhibits colorectal cancer cells malignant potential via blockage of NMDA receptor.
Ketamine, a common N-methyl-d-aspartate receptor (NMDAR) antagonist, is an option for cancer pain treatment in clinical practice. Ketamine has been shown to have the capacity to attenuate cancer cells malignancy. However, the underlying mechanism remains elusive. In the present study, we reported that ketamine inhibited the malignant potential of colorectal cancer cells and investigated the possible mechanisms involved. Ketamine suppressed the expression of VEGF, HIF-1α, p-AKT, p-ERK, and p-CaMK II, and reduced intracellular Ca2+ level in a concentration dependent manner (1, 5, 10 μg/ml). Furthermore, AP5 and MK801 (NMDAR inhibitors), and KN93 (CaMK II inhibitor), decreased the expression of VEGF, HIF-1a, p-AKT, p-ERK, and p-CaMK II, which were similar to the effect of ketamine. Further, the anti-tumor effect of ketamine was reversed by d-serine (NMDAR activator). Ketamine did not affect NMDA receptor expression, however knockdown of NMDA receptor using siRNA attenuated the effect of ketamine on cell migration. Collectively, these findings demonstrated that ketamine attenuated the expression of VEGF and cell migration ability in colorectal cancer cells, probably via blockage of NMDA receptor.